
Gimbal 
Controller 



Gimbal 
actuator 
commands 




Optional Inner-to- 
outer nulling. 

Gimbal receives 
signals from image 
processor to re- 
center camera 



Video after mechanical 
stabilization, with small 
jitter, unwanted slow 
drift, and intended image 
flow 



Optional Outer-to- 
inner coupling 

Image processor 
stabilizes only that 
portion of image 
jitter which differs 
from intended 
image flow 



Image 
Processor 
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Stabilized video 
on display screen 
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Figure 1 




Processor 



Gimbal 
Controller 




Optional Outer-to- 
inner coupling 

Image processor 
stabilizes only that 
portion of image jiiler 
which differs from 
intended image flow 



Image 
Processor 



Contributions to jitter correction 




Low-frequency image flow 
can be residual mechanical 
error or intended image 
flow due to camera pan 



Mechanical stabilization can 
implement large angular 
corrections at low frequency, 
but high-frequency correction 
is limited by mechanical 
bandwidth of the gimbal 
system. 



Small-amplitude image 
correction can be performed 
with electronic image shifting, 
up to frame rate. But amplitude 
is limited to small fraction of 
angular field of view 
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Image jitter frequency, Hz 



Figure 4A 



Electronic Stabilization from Measured Camera Motion 




Compensation of 
measured camera 
motion by 
electronic shifting 
of image 



Electronic Stabilization by Image Analysis 



Unstabilized 
video input 



Image Processor 

Electronically shifts 
image based upon 
frame-to-frame 
comparison 



Stabilized video to 
display screen 




Figure 4B 




Figure 5 
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